Intermittent Hypoxia-Induced Parvalbumin-Immunoreactive Interneurons Loss and Neurobehavioral Impairment is Mediated by NADPH-Oxidase-2.
Obstructive sleep apnea usually contribute to psychiatric diseases and cognitive impairments in adults. Loss of parvalbumin (PV)-immunoreactive interneurons (PV-IN) in the brain cortex is an important feature of psychiatric diseases, such as schizophrenia. Here we investigate the causal contribution of oxidative stress in the brain cortex to neuropathological alterations in a mouse model of sleep apnea. Wild-type (WT) and the NADPH-oxidase-2 (gp91-phox/NOX2) knock-out adult male C57BL/6J mice were exposed to intermittent hypoxia (IH) or standard room air in the same chamber. In vivo we determined the impact (1) of IH exposures on NOX2 expression, (2) of genetic gp91-phox/NOX2 knock-out and (3) of pharmacological NOX2 inhibition on IH-induced neuropathological alterations in adult mice. Endpoints were oxidative stress, PV-IN and neurobehavioral alterations. The results showed IH exposures increased NOX2 expression in the prefrontal cortex of WT mice, which was accompanied with elevations of indirect markers of oxidative stress (HNE, HIF-1α, 8-OHDG). WT mice showed loss of PV-IN in the prefrontal cortex and increased locomotion activity and anxiety levels after exposed to IH, while no change emerged in NOX2 knock-out mice. Treatment of WT mice with the antioxidant/NOX inhibitor apocynin prevented the neuropathological and neurobehavioral alterations induced by IH exposures. Our data suggest that NOX2-derived oxidative stress is involved in the loss of PV-IN in the prefrontal cortex and development of neurobehavioral alterations for adult mice exposed to IH. These results provide a molecular mechanism for the coupling between sleep apnea and brain oxidative stress as well as potential new therapeutic avenues.